This article provides a foundation to guide future research on project capabilities by providing three main contributions. First, drawing upon research on dynamic capabilities and organisational ambidexterity, we suggest that innovative and routine dimensions of project capabilities are developed and mobilised to deal with the variety of exploratory and exploitative conditions facing an organisation. Second, we distinguish between project capabilities at the operational and dynamic capabilities at the strategic levels, arguing that firms depend on identifiable dynamic capabilities (e.g. portfolio management techniques) to know when and how to maintain current project capabilities and when to modify or replace them depending the conditions encountered. Third, we suggest that the relationship between dynamic and project capabilities is reciprocal, recursive and mutually reinforcing. In this reciprocal relationship, the emergence of new or declining project capabilities provide indications for the strategic priorities, behaviours and future deployment of an organisation's dynamic capabilities.
Introduction
One of Peter Morris's many contributions to the project management literature is to underline the role of people, knowledge and experience in the successful management of projects (Morris and Hough, 1987; Morris, 1994 and 2013) . Organisations face the challenge of finding people with the right knowledge and skills for each project, whilst maintaining the collective knowledge, skills and resources required to manage adjacent and subsequent projects and programs. The Anatomy of Major Projects (1987) drew attention to the exceptional level of managerial experience required to cope with large, complex, urgent, innovative and uncertain projects and recognized that the knowledge and expertise embodied in individuals and project teams, which is so crucial to management of these projects, tends to become lost when the project is disbanded. The Management of Projects (1994) identified how competencies -or general skill and knowledge base of individuals and teamscontribute to the successful management of projects, stressing the formal project management education and training of individuals, rather than project-and firm-specific competencies.
Reconstructing Project Management (2013) acknowledges the difference between the competencies that an individual needs to perform a role in a project and the capabilities organisations develop and maintain to manage multiple projects and programs.
The professional skills that individuals need to manage a project or program are identified in the generic competency frameworks and Bodies of Knowledge developed by institutions such as the Project Management Institute and Association of Project Management.
But, as Morris (2013) recognizes, capabilities defined at the organisational level need to be tailored to the requirements of specific firms and projects. The authors of this paper attempted to address this issue by introducing the notion of 'project capabilities' (Davies and Brady, 2000; Brady and Davies, 2004; Davies and Hobday, 2005) . The concept refers to the distinctive managerial knowledge, experience and skills, which are located within a single organisation (a firm) and required to establish, coordinate and execute projects.
As it is now over a decade since our original work was published, the purpose of this article is to revisit, reformulate and extend the concept of project capabilities proposed by the Section 3 provides a review of the main contributions to dynamic capabilities research, much of it published since our original work on project capabilities. Section 4 suggests that the concept should be reformulated to address theoretical advances in research on dynamic capabilities and organisational ambidexterity, arguing that dynamic and project capabilities are required to explore innovative opportunities in new and rapidly evolving technologies and markets, whilst exploiting the current capabilities required to maintain and extend existing activities. Section 5 identifies promising directions for future research on how project capabilities are assembled, deployed and maintained.
Origins, nature and scope of project capabilities
The concept of project capabilities was originally devised to understand how projectbased firms in the late 1990s moved strategically into the provision of innovative bundles of products and services for their customers (Davies and Brady, 2000; Davies, 2005; Davies, Brady and Hobday, 2006 ). Ericsson's turnkey project for a large mobile communications operator represented the beginning of its move from being a manufacturer of mobile communications equipment to becoming a systems integrator and service provider. Cable & Wireless's global outsourcing project for a large international bank marked the start of its move from the provision of managed corporate networks within different national markets to a provider of global outsourcing solutions, providing multinational corporate customers with fully-integrated networks, systems and services from a single source. Each firm's shift into the new markets was initiated by a highly innovative and unique first-of-its kind project. Both firms provided repeatable solutions in the new line of business by recycling the learning from one project to the next. They obtained 'economies of repetition' by establishing the standardised project routines required to execute a growing number of bids and projects at lower cost and more effectively.
In its original formulation, project capabilities described the knowledge, tasks and structures that firms require to design and produce complex products and systems as one-offs units or in small tailored batches to address the requirements of large business, government and institutional clients. Project capabilities refer to the activities and structures required to manage the project through its life from the front-end engagement with clients and sponsors, through tendering and project delivery, to the back-end hand-over to the customer and provision of on-going support (Davies and Brady, 2000) . These are core activities for firms whose business involves delivering projects for external customers but similar capabilities are needed by all firms for their internal projects.
Written when research on dynamic capabilities was still in its infancy, our concept drew upon several different knowledge-based theories of the firm perspectives including the resource-based view of the firm (Penrose, 1959) , organisational capabilities (Richardson, 1972; Nelson and Winter, 1982; Chandler, 1990) and dynamic capabilities (Teece and Pisano, 1994; Teece, Pisano, and Shuen, 1997) . Evolutionary theory emphasises the importance of firm-specific organisational capabilities and routines as a source of stability and innovation (Nelson and Winter, 1982) and RBV research helped us identify how a firm's distinctive knowledge base provides the internal dynamic behind firm growth and diversification into new technologies and markets (Penrose, 1959; Wernerfelt, 1984; Barney 1991) . Research on dynamic capabilities helped us understand how firms rely on strategic routines to integrate, configure, build and recombine internal and external competencies to keep pace with a rapidly changing technology and market environment (Teece and Pisano, 1994; Teece, Pisano and Shuen, 1997) .
Whilst these ideas helped to frame our study, we suggested that Chandler's (1990) argument that organisational capabilities are the knowledge-acquiring process and dynamic behind the growth of the modern firm should be modified to include projects. Organisational capabilities are the firm-specific knowledge and skills developed by learning through trial and error, feedback and evaluation. Although Chandler's capabilities framework identifies how firms evolve through the product life cycle to high-volume stages of production, we argued that it neglects to identify the specific capabilities required to produce complex, high-value capital goods and services such as gas turbines, oil and gas platforms and flight simulators. These project-based firms seldom if ever, evolve to a stage of highly standardised, high-volume production (Hobday, 1998; Davies and Hobday, 2005) . We therefore introduced the concept of project capabilities to identify the distinctive knowledge required to undertake unit and small batch production in projects that are tailored to individual customer requirements. Located alongside functional capabilities, project capabilities are similar to what scholars now call operational capabilities (Helfat and Peteraf, 2003) . Strategic capabilities are located centrally in the corporate organisation and distributed within operating business units, project and functional organisations. They perform a similar role to dynamic capabilities (Teece et al, 1997; Teece, 2010) . Whereas strategic capabilities are relied upon to guide investment decisions, the allocation of resources and the future direction of the firm, different combinations of functional and project capabilities, organised in various types of project or matrix structures, enable firms to improve existing products and processes, and develop new ones.
We extended our prior work by locating in the process of project capability building within the theoretical frame of organisational learning (Brady and Davies, 2004) . Drawing upon March (1991) , we argued that an initial move into a new base of projects is initiated by bottom-up, exploratory learning when a firm explores the creative new ideas and innovative combinations of resources and capabilities brought together in a 'vanguard project'. For the sake of simplicity and conceptual clarity, we now suggest that vanguard projects include the idea of 'venture projects' formed internally to support entrepreneurial efforts to create new customers and markets (Frederiksen and Davies, 2009) . Core project capabilities aligned to a firm's previous base can become 'core rigidities' (Leonard-Barton, 1992) holding back efforts to explore new ideas and approaches when a firm moves base. Over time, the emphasis switches to top-down, exploitative learning as the firm uses the learning gained strategically to develop the firm-wide capabilities, resources and routines required to support a growing number of the new category of project.
We attempted to build a stronger theoretical foundation -and a wider applicationfor the concept of project capabilities by going back to Penrose (1959) and subsequent RBV and dynamic capabilities research (Brady and Davies, 2004; Davies and Hobday, 2005 (Morris, 1994 and 2013; Söderlund, 2005) , the project execution capabilities in developing countries (Amsden and Hikino, 1994) and multi-project management capabilities for new product development (Cusumano and Nobeoka, 1998) . Unlike this work, the concept of project capabilities identifies the core knowledge that an entire category of project-based firms require to compete, grow and innovate over the long term, emphasising how learning embedded in stable routines and capabilities shapes future action and provides a source of valuable knowledge when applied repeatedly across multiple projects (Gann and Salter, 2000; Hobday, 2000; Prencipe and Tell, 2001; Whitley, 2006 (Winter, 1995; 148) and that ad hoc problem solving in response to novel or unpredictable events does not constitute a capability (Winter, 2003) . As Helfat and Peteraf (2003: 999) clarify, an organisation has capability when it has achieved a threshold level of routine activity that permits the 'repeated, reliable performance of an activity'. More recent research recognises the importance of balancing exploratory and exploitative activities over time to keep pace with a range of environmental conditions, stable and rapidly changing (Eisenhardt, Furr and Bingham, 2010) .
The resource-based view
The majority of research on dynamic capabilities is grounded in an RBV perspective and falls into two streams of literature (Peteraf et al, 2013) . The first stream, associated with Teece and Pisano (1994) and Teece et al (1997) and its focus on technology, firm performance and strategy, aimed to identify how the RBV approach to strategy could be extended to deal with a dynamically changing environment. Dynamic capabilities enable top management to purposefully combine -adapt, integrate and reconfigure -internal and external resources in novel ways to deal with rapidly evolving technology, market and regulatory environments. In his later work, Teece (2007 and and Sull, 2001; Danneels, 2008 and .
Evolutionary theory
Evolutionary theory emphasises how dynamic capabilities depend on learning and adaptation in a changing environment (Zollo and Winter, 2002; Helfat and Peteraf, 2003) .
Building on Nelson and Winter (1982) , the so-called 'dual-routines' framework suggests that dynamic capabilities are conceived as 'higher-order' routines located at a strategic level in the firm (Zollo and Winter, 2002; Helfat and Peteraf, 2003; Winter, 2003) . In this dual-level hierarchy of organisational capabilities, firms rely on the dynamic capabilities of senior management to create innovation by modifying, recombining and creating new lower-order operating capabilities (Collis, 1994; Coriat, 2000; Zollo and Winter, 2002; Helfat and Peteraf, 2003; Winter, 2003; Helfat and Winter, 2011) . Performing a role similar to standard operating procedures (Cyert and March, 1963) , operational capabilities are relied upon to coordinate and perform a firm's productive activities. They provide stability and direction for tasks that are constantly recurring and minimize the need to predict uncertain future events.
Some evolutionary scholars suggest that dynamic capabilities depend on specific cognitive processes called 'metaroutines' to identify, challenge and modify lower-order routines that are no longer achieving desired performance targets (Amburgey, Kelly, and Barnett, 1993; Adler, Goldoftas, and Levine, 1999; Knott 2001, King and Tucci 2002; Wezel, Cattani, and Pennings, 2006) . Exercising a metaroutine involves time for reflection, learning from feedback and managerial discretion to know when to modify routines to keep pace with changing environment and when to enforce them when conditions are stable and predictable (Wezel et al., 2006) . For example, Total Quality Management and Toyota's lean production techniques are examples of metaroutines used to strike a balance between maintaining existing routines and encouraging innovation when conditions change (Hackman and Wageman, 1990; Adler et al., 1999) .
Evolutionary research has identified that experiential and cognitive learning processes are involved in assessing whether operational routines are appropriate in a changing environment and whether there is a need to modify or replace them (Gavetti and Levinthal, 2000; Tripsas and Gavetti, 2000) . Whereas experiential learning is conducted 'on-line' by assessing the performance of alternative practices, experiences and adjustments to existing routines, a cognitive search involves 'off-line' evaluations, consultations and experiments without actually implementing new practices or changing routines.
Organisational ambidexterity
Developing this idea that dynamic capabilities play a balancing role in responding to variation in the environment, O'Reilly and Tushman (2008) argue that organisational ambidexterity, or the ability of a firm to simultaneously explore and exploit, is a form of dynamic capability. Ambidexterity depends on the dynamic capabilities to exploit a firm's current routines, whilst exploring new opportunities that will define the future. This process is purposefully undertaken by senior managers to deal with the trade-offs involved in the 'temporal sequencing' and 'simultaneous balancing' of exploration and exploitation (O'Reilly and Tushman, 2008) .
Temporal sequencing is about managing the transition from one internally consistent structure and alignment to another. Firms rely on dynamic capabilities to know how and when to adjust their structures and capabilities. For example, to address different phases of the product life cycle, firms create organic, flat and adaptive projects to deal with a fluid and exploratory phase of high product innovation and move towards mechanistic structures when exploitation of a firm's current capabilities is required to grow in a mature technology and market environment (Utterback, 1994) . This approach works well when the rate of change in the technology and market environment 'proceeds at a pace that permits firms to choose organisational alignments sequentially ' (O'Reilly and Tushman, 2008: 193) .
The dynamic capabilities required to pursue exploration and exploitation sequentially are quite different than when the two activities are pursued at the same time O'Reilly, 1996, 1997; Tushman, 2004 & . Temporal sequencing is possibly less challenging than simultaneous balancing, because the rate of change in technologies and markets proceeds at a pace that allows firms to install organisational alignments and build project capabilities sequentially. Organisations establish dual structures with distinct, autonomous and internally consistent processes, cultures and incentives to deal with exploration and exploitation. For example, organic, adaptive and flat project-based organisations are ideally suited for rapidly changing and uncertain conditions, whereas mechanistic, vertical and hierarchical management organisations work well in stable and predictable environments (Burns and Stalker, 1961) . The two separate structural units are held together by a 'common strategic intent, an overarching set of values, and target structural linking mechanisms to leverage shared assets ' (O'Reilly and Tushman, 2008: 193) .
In their research on innovation in projects, Tushman (2004 and argue that firms that develop the dynamic capabilities required to mobilise for organisational ambidexterity are able to achieve breakthrough innovations that alter the basis of competition, 
A new conceptualisation of project capabilities
Anchored in more recent theoretical advances in dynamic capabilities research, this section provides a new conceptualisation of project capabilities showing how they support a firm's routine and innovative projects and identifies the links between project capabilities at the operational level and dynamic capabilities at the strategic level of the firm.
Project capabilities: routine and innovative
Consistent with the evolutionary perspective (Winter, 1995) , we suggest that individual routines are the building blocks of project capabilities. Project capabilities consist of a collection of routines and can be defined (alongside functional capabilities) as a subset of operational capabilities. Applying Nelson and Winter's (1982) evolutionary theory to project organisations, Stinchcombe and Heimer (1985: 248-249) identified 'project routines' as the central source of efficiency in projects, such as bidding, planning, scheduling, establishing the project organisation, forming teams, change control, and programme management. When people join a project much of their work is learning the routines of the project. A key challenge is ensuring that the reliable and predictable performance provided by project routines as they improve over time does not disappear when the project is dismantled. This is resolved by embodying project routines in standardized processes, codified guidebooks and artefacts that are made available for future projects.
A project can be defined as a temporary organisation, management process and sequence of tasks established to create a unique or customised product or service. Whilst every project is unique in some respect, all projects involve some degree of repetition. Lundin and Söderholm (1995) suggest that the tasks performed by a project organisation can be unique or repetitive. A project organisation focused primarily on performing unique tasks is created for a one-time situation that will not occur again in the future, whereas one focused primarily on repetitive tasks is devoted to a situation that will be repeated in the future. As Lundin and Söderholm (1995) clarify:
When a temporary organisation is assigned to a repetitive task, the actors know what to do, and why and by whom it should be done. Their experiences are similar and they share a common interpretation of the situation. However, when a task is unique, nobody has immediate knowledge about how to act. Visionary, flexible, and creative actions are consequently needed in addition to a more deliberate search for experiences from other areas.
To understand the difference between unique and repetitive endeavours, it is important to place projects in their wider historical context:
If we expand the timeframe, we find some projects really are unique undertakings, representing a completely new experience for the parent organisation. However, we also find that a large number the project assignments are of a repetitive nature, with little deviation in relation to preceding projects within the organisation (Engwall, 2003:793) Building on this idea, our early research showed how firms transition from unique to repetitive projects over by first establishing a vanguard project and then gradually developing the routines required to achieve economies of repetition in the new category of project (Davies and Brady, 2000; Brady and Davies, 2004) .
The distinction between unique and repetitive projects is addressed in research that identifies that the structures, processes and cultures of project management have to be adapted to the different requirements of exploration and exploitation (Eisenhardt and Martin, 2000; Pich, Loch and De Meyer, 2002; Loch, De Meyer and Pich, 2006; Lenfle, 2008) . Eisenhardt and Tabrizi (1995) identify two models of project management: a 'compression model' based on rational, predictable and sequential process with predictable outcomes and an 'experiential model' that relies on improvisation, flexibility and real-time learning required to deal with uncertainty. Shenhar and Dvir (2007) distinguish between 'strategic projects' that maintain or enhance a firm's competitive position by creating new markets or new categories of products and 'operational projects' that enable a firm to maintain its current markets and existing business by improving and extending existing products, services and processes. Loch et al (2006) identify 'novel projects' organised to deal with unforeseen uncertainties and 'simple projects' that address predictable and repetitive tasks.
We recognise that our own research has used a variety of different and sometimes confusing terms to classify projects (first-of-their-kind v repetitive, vanguard v established, base-moving v base projects). To provide greater clarity and connect our work to mainstream theoretical work on dynamic capabilities and ambidexterity we identify two types of project:
(1) 'routine projects' which exploit the existing base, utilise proven technologies and mature products, and address current customer demands; (2) 'innovative projects' which support base-moving strategies that explore innovative alternatives, experiment with new ideas, schemes and approaches, create entirely new technologies and markets.
Routine projects are focused on exploitation and organised to achieve predefined goals with a given set of resource constraints (time, cost and quality). They rely on traditional forms of project management based on compressed sequencing tasks and pre-specified instructions to achieve the reliability and predictability associated with economies of repetition. Innovative projects are focused on exploration, organised to deal with highly unforeseeable conditions when the means to achieve the objective is too difficult to define at the outset. Involving high degrees of novelty and complexity, innovative projects are difficult to plan in advance; 'complexity means that even if events could be foreseen, the interaction of events is so complex that contingency plans would be impossible to draw up' (Loch et al, 2006) . Such exploration requires a fundamental shift in organisational design and a break with prior project routines and capabilities. It requires the establishment of a vanguard project to investigate the new opportunities, encourage creative problem solving and efforts to establish new project routines. This involves experiential search processes, real-time learning and the pursuit of multiple solutions until the best one can be selected (Klein and Meckling,1958; Lenfle, 2008; Nightingale and Brady 2011) .
The links between project and dynamic capabilities
We have argued that a firm's reliance on innovative and routine projects is contingent on the rate of change and uncertainty in the technology, market and regulatory environment. Our new conceptualisation of project capabilities, and their links to dynamic capabilities, applies to project-based firms that rely on projects to conduct the majority of their productive activities for clients (Gann and Salter, 2000; Hobday, 2000; Whitley, 2006) and project-supported organizations (Lundin, Ardvisson, Brady, Ekstedt, Midler and Sydow, 2015) such as firms involved in high-volume standardised production that rely on projects to support strategic initiatives, organisational change and new product development activities (Davies and Frederiksen, 2010) .
Managing project capabilities
Although studies of ambidexterity in the project management literature do not In this context, it is pertinent to distinguish between project, program and portfolio management. Whereas project management is about managing a project and product through its life cycle, program management is about the management of a collective set of interdependent projects with shared goals and resources (Morris, 2013) . Some authors call for more research on program management as a dynamic capability used strategically by firms to achieve 'fitness' in an evolving environment (Pellegrinelli, Partington and Geraldi, 2012: 264). However, we suggest that both project and program management are part of an organisation's project capabilities at the operational level. They are not only deployed to develop and improve existing products and processes, but also to support strategies for innovation and diversification.
Portfolio management, in contrast, is a clearly identifiable dynamic capability because it is the process used to implement a firm's top-down strategy through projects (Morris and Jamieson, 2005; Morgan, Levitt and Malek, 2007) . Portfolio management is about planning, mapping and scheduling a set of projects to achieve a firm's long-term strategic objectives Kavadias, 2002 and Jonas, 2010; Killen, Jugdev, Drouin and Petit, 2012; Teller, Under, Kock, and Gemünden, 2012; Unger, Gemünden and Aubry, 2012; Unger, Kock, Gemünden and Jonas, 2012; Martinsuo, 2012) .
In their classic article on management of development projects, Clark (1992a & 1992b) help to identify the role of portfolio management in balancing and sequencing innovative and routine projects. The 'aggregate project plan' is a portfolio management technique used for planning, allocating resources and sequencing projects carefully over time to achieve a firm's strategic goals. Projects are divided into different types ranging from 'derivative projects' that support incremental improvements and enhancements to existing products and processes (what we call routine projects) at one end of the spectrum to 'breakthrough projects' that create new and untried products and processes that are radically different to previous generations (innovative projects) at the other end. 'Platform projects' lie in the middle of spectrum and involve a mix unique/innovative and repetitive/routine elements. A typical product development cycle involves creating a balanced portfolio by allocating different combinations of resources and capabilities to different types of projects over time. The cycle begins when significant resources and experienced project leaders are assigned to work on the breakthrough project, followed by a select number of platform projects to establish each new generation of product or process, and ends with larger number of derivative projects where ongoing senior management involvement is minimal.
Our conceptualisation of dynamic and project capabilities provides a theoretical foundation, which is currently lacking in project management research, to overcome our current reliance on a practitioner-oriented view of portfolio management in project-based firms. Identifying portfolio management techniques as a dynamic capability for balancing project capabilities helps to identify how firms achieve the flexibility required to manage the trade-offs between innovation and routines, exploration and exploitation over time. Portfolio strategies also help us understand how dynamic capabilities support temporal sequencing of innovative and routine projects involved in the capability building process (Brady and Davies, 2004 ).
Balancing project capabilities
We can now illustrate with a variety of key contributions to the literature on projectbased organising, how dynamic capabilities are deployed by senior managers to manage the trade-offs, inconsistent alignments and potentially complementary relationship between innovative and routine project capabilities. How project capabilities are developed and applied, in turn, influences the composition, focus and application of dynamic capabilities in the future.
The challenge of simultaneously exploring and exploiting at the same time confronts organisations with a 'demanding balancing act' (Kanter, 1990) . They have to exploit current investments and keep pace with routine projects they are already committed to in their home base, while at the same time launching innovative projects and exploring opportunities that will be of benefit in the future. Innovative projects differ in the extent to which they are physically and organisationally separate from the mainstream exploitative business. They may be set up as incubators for new ventures (Burgleman, 1984; Kanter, 1990) , bootlegging projects undertaken unofficially (Augsdorfer, 1996) , and separate project units to nurture creativity and new approaches, but sometimes, innovative projects are undertaken without leaving the home base.
To explore and exploit simultaneously requires that senior managers have to develop a clear vision, common identity and values that justify the ambidextrous design, avoiding the possibilities for conflict, disagreement and poor coordination among innovative and routine projects. The main challenge involved in promoting breakthrough innovation projects is internal (Shenhar and Dvir, 2007: 70) . Organisations tend to allocate resources to less risky, routine projects that promote incremental innovation, and those that promise quick and reliable returns. Developing breakthrough innovation projects alongside well-established routine projects in the mainstream business "often hurts the novel project because powerful existing activities generate extensive sales, albeit in mature markets" (Shenhar and Dvir, 2007: 71) . Because firms find it difficult to simultaneously explore and exploit, to succeed in breakthrough innovation they must spin out entirely separate project organisations -often called 'skunkworks' -focused on nurturing new customers and developing radical technology (Christensen, 1997) . Dynamic capabilities refer to the senior management knowledge and activities required to promote and gain approval for breakthrough projects and overcome conflicts and any resistance to change from the organisation's established business units.
The distinction between innovative and routine projects is implicit in Shamsie et al's 
Building project capabilities
In addition to balancing, firms rely on dynamic capabilities to deal with the challenges involved in building project capabilities and managing the temporal sequencing involved in moving from exploration to exploitation.
Our own research on project capability building identifies how a firm's move into a new technology or market base involves a transition from exploratory to exploitative activities (Brady and Davies, 2004 (Davies and Hobday, 2005) .
In the project capability building process, vanguard innovation projects are followed by phases of top-down, exploitative learning, when dynamic capabilities are relied upon to building. Too much reliance on portfolio techniques to manage a set of projects may encourage path dependence in dynamic capabilities (Killen, Hunt and Kleinschmidt, 2008) leading to inertia and core rigidities, requiring new vanguard projects to break with the past and initiate a new epoch of project capability building.
New directions for research
Research highlights how dynamic capabilities help firms achieve competitive advantage by modifying or creating new lower-level operational capabilities and routines to address changing environmental conditions (Nelson and Winter, 1982; Chandler, 1992; Teece et al, 1997; Zollo and Winter, 2002; Helfat and Peteraf, 2003; Teece, 2007 Teece, & 2010 .
Eisenhardt and Martin (2000) identify different categories of dynamic capabilities to address moderately-dynamic and volatile conditions. Others have emphasised the importance of dynamic capabilities (and metaroutines) in helping senior managers know when to exploit current operational capabilities when conditions are stable and predictable and when to modify them to keep pace with a changing environment (Knott, 2001; Tushman and O'Reilly, 2008) . We build on and contribute to this growing body of literature by unravelling how a firm's project capabilities, innovative and routine, can be deployed to address a variety of contingent conditions. 
The fluidity and fragility of project capabilities
Further research needs to consider how project capabilities evolve, grow and ultimately decline during a life cycle from birth to maturity (Helfat and Peteraf, 2003) . It Since the capability is new to the organization in the founding stage of the life cycle, the project capability may evolve and change with little or no intervention of any dynamic capabilities. Founding members of the vanguard projects have to explore alternatives for capability development, conduct on-line and off-line trials of alternatives (Gavetti and Levinthal, 2000) and build on their experience over time during later stages of the capability life cycle. The early feedback and learning gained during the performance of a vanguard project provides direction and strategic focus for the deployment of dynamic capabilities during subsequent stages of development.
The simple routines required to address the exploratory conditions in vanguard projects gradually stabilize during later stages in the capability life cycle time as conditions become more familiar, predictable and well-understood, eventually resembling the standardised operating procedures. The exploitation of existing project routines provide predictability in stable and moderately-dynamic environments. However, there are less likely to furnish unpredictable discoveries and new procedures due to economies of repetition (Davies and Brady, 2000; Engwall, 2003) .
Well-established, predictable and reliable project capabilities can easily become unstable and fragile when conditions change. Further research is required to understand how firms such as ABB/Asea, IBM and Ericsson use dynamic capabilities to manage the critically important transition from one project epoch to the next, focusing how they create time for reflection to assess the adequacy of their existing project capabilities and how they actually modify or abandon them as the firm branches out in new directions (Söderlund and Tell, 2009 ).
Capabilities within complex projects
We have distinguished between projects that are unique, novel and innovative and those that are repetitive, simple and routine (Eisenhardt and Tabrizi, 1995; Loch et al, 2006; Shenhar and Dvir, 2007) . While helpful in understanding how firms manage distinct types of projects, it is important to recognise that large and complex projects have to perform regular, repetitive and predictable project routines when conditions are stable and predictable, whilst at the same time promoting innovation to deal with unexpected, rapidly changing and novel situations (Brady, Davies and Nightingale, 2012) . As Engwall (2003) points out, complex projects are really a 'conglomerate' of unique tasks and new procedures applied for the first time and highly standardized and repetitive tasks that have been exploited on previous projects. Although this is partially addressed in prior research (Stinchcombe and Heimer, 1985; Davies, Gann and Douglas, 2009) , we need to further expand our understanding of the range of contingent conditions found within complex projects.
Projects are a form of temporary organisation ranging from multiple projects that are fully embedded in the firm to complex standalone projects involving multiple participating organisations (Schwab and Miner, 2008; Jones and Lichtenstein, 2008) . Prior research largely focuses on how firms develop dynamic capabilities to manage a portfolio of embedded projects (Gann and Salter, 2000; Ethiraj, Kale, Krishnan and Singh, 2005; Söderlund and Tell, 2009; Shamsie, Martin and Miller, 2009; Cattini, Ferriani, Frederiksen and Täube, 2011) .
With a few recent exceptions (Davies, Dodgson and Gann, 2015; Grabher and Thiel, 2015) , research rarely studies how dynamic or project capabilities are deployed to manage largescale, complex and uncertain projects, such as weapons systems, oil and gas platforms, rail transportation links, nuclear power plants, energy networks and airports (Morris and Hough, 1987; Miller and Lessard, 2000; Morris, 2013; Flyvbjerg, Bruzelius, and Rothengatter, 2003) .
The challenge of balancing innovation and routine action is recognised in in-depth case studies of complex projects containing a variety of predictable and highly uncertain conditions (Sayles and Chandler, 1971; Sapolsky, 1972; Davies et al, 2009; Lenfle and Loch, 2010; Davies and MacKenzie, 2014; Brady and Davies, 2014) . These projects have perform a planned schedule of standardised project routines to deal with predictable and known risks, whilst at the same time having the flexibility to adjust plans and modify routines when conditions change. In his study of the Polaris missile system, Sapolsky (1972: 250) identified the need for 'disciplined flexibility' in complex projects to ensure that certain project routines and processes have to remain firmly fixed, whilst others had to be kept open to address unexpected situations. In their study of the Heathrow Terminal 5 project, Davies et al (2015) suggest that British Airports Authority (BAA) developed an entirely new project delivery model to support disciplined flexibility which was embodied in a dynamic capability called the 'T5 Agreement'. Similarly, the Change Control Board was used by senior managers on the London 2012 Olympics project to strike a balance between the need for stability and change (Davies and Mackenzie, 2014) .
Future research needs to explore how organisations -clients, owners and contractors -develop dynamic capabilities to balance routine and innovative tasks in complex projects. In their study of North Sea oil and gas projects, Stinchcombe and Heimer (1985) emphasized that a collection of project routines are required to address predictable conditions and known risks, whilst innovation is needed to deal with unexpected and rapidly changing conditions. This suggests that firms like Shell, BP and Chevron, benefit from developing the dynamic capabilities and ambidexterity required to manage a number of ongoing complex projects. As shown in Figure 2 , the need for ambidexterity is apparent in Lenfle and Loch's (2010) argument that complex projects can be broken down into pieces of uncertainty, with distinct 
5.3
The paradox of project capabilities
We recognise that the idea of project capabilities presents a paradox. Capabilities are considered to be enduring, whereas projects are ephemeral. We have proposed ways out of the paradox of project capabilities by showing that a permanent organisation, usually a firm, develops the capabilities (dynamic and project) to manage multiple projects. But many oneoff projects are executed by large standalone temporary organisations. Unless they are embedded in a permanent organisation, members of a standalone project cannot rely on a firm's existing experience, capabilities and memory of past projects. However, research suggests that project capabilities may be assembled on a temporary basis when a project organisation is embedded in a wider inter-organisational network (Jones and Lichtenstein, 2008) or project ecology (Grabher, 2002) . Learning and capability building is possible in standalone inter-organisational projects if participants form a network of enduring relationships established by working together on previous projects. When collaboration is repeated across projects, the trust established among the parties involved can form a repository of project capabilities that can be retrieved when participants work together on subsequent projects (Sydow et al, 2004; Manning and Sydow, 2011) .
There is a need for research to study how dynamic and project capabilities are assembled by owners and operators to manage large, one-off complex projects (Winch, 2014) , such as major infrastructure, technological systems and large-engineering projects (Hughes, 1998; Miller and Lessard, 2000; Flyvbjerg et al, 2003) . Complex projects are often structured as programs and placed under the control of an 'umbrella organisation' to coordinate multiple contractors and deal with financial, logistical, political and legal issues (Shenhar and Dvir, 2007: 105) . There are two contrasting types of client-based owner and operator organisations established to manage complex projects (Brady and Davies, 2014; Davies et al, 2015) . Second, a 'temporary client' organization, typically under public ownership, is often established to execute a single large complex project, such as the Channel Tunnel Rail Link (High-Speed 1), London 2012 Olympics and Crossrail suburban railway system (Davies, MacAulay, Debarro, and Thurston, 2014) . In these projects, a separate operating company (e.g. Crossrail Limited) is created for the duration of a complex project. Further research is required to understand how different combinations of dynamic and project capabilities are developed from scratch, in a limited period of time, and are dissolved on completion of such projects. Whereas BAA's dynamic capability was developed for T5 and intended for application on future complex projects (e.g. Terminal 2), research needs to explore how and why temporary clients build and apply dynamic and project capabilities for one-off complex projects with little or no possibility of reusing these capabilities on future projects.
Temporary clients that make infrequent or one-off investments in complex projects face greater difficulties in assembling the dynamic and project capabilities required to manage one-off projects. More research is needed to understand how a temporary client can assume responsibility for 'systems integration' by developing the capabilities in-house to coordinate the large network of suppliers involved in the design and integration of multiple systems, or by appointing a prime contractor to assume responsibility for this role, or by establishing a temporary joint-venture organisation to assist with this process (Davies and Mackenzie, 2014) . Although recent research is considering how dynamic or project capabilities are mobilised in complex projects, future research needs to address how these two set of work together. Davies et al (2015) explain how BAA built, codified and mobilised a set of 'dynamic capabilities' embodied in the T5 Agreement and associated strategic practices (e.g.
collaborative integrated project teams and contractual incentives supporting innovative problem solving) to execute the project. Grabher and Thiel (2015) explain that due to their inherently temporary nature a one-off complex project like the London 2012 Olympics cannot rely on a permanent parent organization to provide the requisite 'project capabilities'. Instead the client has to mobilise the specialised knowledge and project capabilities embedded in a network of firms and individual project professionals that bring their experience from previous projects. This study underlines the importance of undertaking further research on the wider ecosystem of project capabilities distributed among a community of firms and professionals that have worked on previous projects and can be assembled, dismantled and reassembled on a temporary basis to support complex projects undertaken episodically over many years.
Conclusion
This article provides a new conceptualisation of project capabilities to address advances in theory and new empirical research. We hope that the article encourages future research on the ambidextrous dimensions of project capabilities, the links between this construct and dynamic capabilities, and its application to new domains of project-based organising (Winch, 2014) . It is reassuring that other researchers have recognised the importance of project capabilities, and we hope that future uses of the concept will show greater recognition of its innovative and routine, exploratory and exploitative dimensions.
We started the article by acknowledging how, throughout his career, Peter Morris has emphasised that successful projects depend on the specialised knowledge, skills and capabilities of organisations, teams and individuals. In his recent work, Morris (2013) devotes a whole chapter to the individual skills, competencies and knowledge of people at the operational and strategic levels of projects. Whereas our original definition of project capabilities was confined to knowledge developed and mobilised at the organisational level, it is important to recognise that recent research (Grabher and Thiel, 2015) is now exploring how specialised project capabilities embedded in individual experienced individuals and distributed across the wider ecosystem of project organisations are so vital to the successful set up and execution of projects. Peter was on to something important, as usual.
